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liuIEl*]3Gl5]i&f±. HMOS h9>^^^<b«jK$*L**5#JEIII»»i:. sHIE^l M 

^^ib^^tL^f&stiEiiis&^h. m%&mv±m&m"&&&mzti. mum 2 mo s f 

[I»*J12] 

ilMOS h7^^^^t>ij£?*i, ^-S^mJElCJ: 0 fEifj $ *i* ftWJEEI&SB t 

^lMOS F^y^^^ilH, ^HIIEia <omW)2nz>m 1 

, HuIE^l I^Iali&KttLTT-*-*^*) £: 0 £fr H 2 flgBIUS&t > huIE» 1 1*3 SB III & 
Hufe^lMOS h9>"^^*-9— ^f>«»i-&#l«*lalttfc, ml 
SE»2rt«9J0K^E«««$*t, Huie«2MOS h 7 > y ^ ^ * t - y> ^ffiit^ ^ 2 

HUlE^2«lilHi^(±. - KXtt^*- KSIttSiifcMOS h 7 > 

HufE^-f KXtttfrE*^ Kft«$ftfcMO S h7>yX^i:J:5^7> 

f&zn. mzy^t- vxitmzyj h'&mztitzuos h7>y^^ta4^7> 
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[0 0 0 1 ] 

##&H^(±> #iMt»ESD (Electro Static Discharge) £f£«IU 
ffi 13 J: 19 mm £ ft 4 &Jgg 9 4 7°M 0 S Y^yVTstt fc^JB $ 

[0002] 

[0 0 0 3] 

miS (VDD, VSS) fcfV'fcf-e&ao E S D{£^II|g&fi, iO<t 9 

[0 0 0 4] 

ESD«K@ttO«fc LTti, 0Ux(i\ 4#«=S:ittl~6^»tf4<)W3&«|3l*b*tTv>-6 3&* 
[0 0 0 5] 

hi 7»±, i /o t?>u*ti-*E s T>$mm&<Dm*7r-vx^2>o 

[0 0 0 6] 

x'-^ii. I/Ofyp 1 -Att^HU^ 1 1— rt£&Elg&l 2 fcv^ftttt?, 

@^w^<bi*igi5^A^i$tL^o ztz, r-m, ftSBiui&i 2 —Aft*;® s&i 1 — i 

8 10»±, I/Otf^P 1 fcAtB^llIKl 1 fc©Wlfc»«S*L.& 0 
[0 0 0 7] 

e s D$km®& 1 0. xtatimm i 1 swasnus 1 2 mm (vdd, vss) 

tf>P2, P3/5^A^$ti^lIltVDD, VSSjJ'ftifeHio 
[0 0 0 8] 

& 1 2 ^it^ 0 

[0 0 0 9] 

-Cfcofctf*, ESDta^t-y(i, COHtonSRaS^ BP*>> (VDD, VSS) 

tf>P2, P 3 frb i> A^J^tt^o %z£ (VDD, VSS) fcf > P 2 , P 3 

[0 0 10] 

01811, MM (VDD, VSS) fyCWt^E SD&m®&(Om£7T;LT^Z>o 
[0 0 1 1 ] 

*o ESDftll^l OA. AffitHsIKl 1 SWSBIHK 1 2 0«fiEIW#f±> B17tH 
[0 0 12] 

E S Di%m®& 1 0 A. Altitl®& 1 1 RV ! \*lU®& 1 2 Ktt, mil (V D D, VSS 

ttfE# 2 004-3023703 
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) f>P2, P 3frbAl3ZtlZ>W.MniiLVDD, VSS«$W 0 m?® (V 

dd, vss) p 3 K*r-vtfx+izixz>m'k*^m^x, mm (vdd, v 

SS) \£>P2, P3CI±, E S D^ISIHS& 1 0 B, 10C^ii$Wo 
[0 0 13] 

e s Dt mass i oaij, wx.n. jE<Dmzmirz>&-%:mi± (-t-v) zmi-tzuft 
tn<om.^m-fh^m.m. (v—v) mru-*- zmnt nz* e 
s D&mm&i o Bt±, mz.it, jE^m^m-r^mxms. ^to-t^^^ 

[0014] 

m^mfiVDD, VSSOg14l±. EL^lzmttZfr, Xlt, Z\tlh<Vd -ti~Jj& 
iftSeVGNDtAStOtt^o illitli, ISHiVDDWittli, jET'* «9 , 
lfiVSSii> MttVGNDt?*4„ 
[0 0 15] 

iOJ: 9 &ls]I&K*5V*T\ IE O It S:^r v# ? V DD fcf > P 2 frbAD Ltz 

t-f&t, c\0^--i/lt, E S D^lslg& 1 0 BHI^P#HB^J|X$^^7t:a6. -^--S^AtH 
A0K1 1 &O f l*|g&IIIS& 1 2 JCg[»ffii|&$*L4 £ fcfifc < , fo^f, Aft^lUS&l IX 
CFrtfflJHHH 2 Jfit^o 
[0 0 16] 

1 2 *ffiiti4o 

[#i«tm 1 1 mm^ s- 3 1 9 4 8 

[ftftJCtt 2 ] #! 2000-260944 
[#^m 3] #12 0 0 2 - 1 1 0 9 1 9 

] #12 0 0 2 - 1 4 1 4 1 5^Wi 
l&WXffi 5 ] mm 2002-270781 ^<2r# 
[#rF^Cm 6] #12003-504860 ^2r$ft 
[f&BJcT)^] 

[H^IBftLJ:^ fci-SHS] 
[0 0 17] 

mx.it, f-^ycii^wiiie^iii (^ifemftf±#AL&vo t?*a#— m 

Sh7>y^^li, f-lilEV D D (=VDD-VSS (0V) ) Kfc+fl-K 

- MtJEfi, f -tilEV D D ^ixS^ffiCtS? iiS„ 
[0 0 18] 

ESDtiiKli, MO S h y >V*9<DY- MH"BE =Sr IS x. 4 SJE (^-v) t& ? 
[0 0 19] 

£i?§i?-r -fuo s h yy~yx? tzimz.. %-—wmmj±v d d z&m-r z> z tizx 
tL^,^.-ma?.«JEVDDJ: o ^/h^^^i^^gprn^mjEv d a tct oiEi&^&ifii^-r 

T'MOS h7> ? & ^-^^ifiti 7c 0 

[0 0 2 0] 

flUtf, HI 9H7Fl-«};9^. ftffilsl&l 2 It, ffiftEEI°I&%l 3 St^fiWEEEll&ffl 1 

ffiIE#2 004-3023703 
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SfrbmWLZiX, WBMfiL (VDD, VSS) li\ SSWJEIalKSB 1 3Kifc*&£*U P3M±HI 
Rl 4 Hi i)4)£§fifclSlfi! (Vdd, VSS) U\ fiWJEISIg&SP 1 4 
o fit, m«fc (VDD, VSS) Hi 0. ie6»EbH]|&8& 1 3rt^I^"f^M0 S 
h^v^^KHlSfU m^mii (Vdd, VSS) Hi*), @JffEEEIR{ftl 5rt£>ft 

10 0 2 1 ] 

jfil? f -/MO S F7>y^^l±, 1S1SVDDJ: ») MBtJE L 

*fLTw4v>#, «x.tf* ¥£#&«IIIg&rtK|$E||||&l 4fcEffiU -OP£J±[|]J&l 

4^fflv^T, m^mf5VDD^<br*i^m^m^v d d «vdd) ££j&l> coi^sum 

i^mfiV d dCJ: *)II^^rMO S h 5>yx^S:Ifttntf, +55"HiE#ii^* ; ff 9 
[0 0 2 2] 

2©-^i, iiM*^ ^MOS h v>v.X*^<b«J& 
$*L*ft»ffiSI&«l 5CtWf, rtSRElKl 2<7)|fcftaiK«rlRl±-eS*o 
[0 0 2 3] 

L#*U -Oct ? fc^flg*>f yMO S F7>y^^ t MWk* 4 7°MO S h 9 >v** i: 

&£i60E S D^HHIj^O^W^+^ntTfetLTv^^o/io 
[0 0 2 4 ] 

oil), i^iH^fftiSlBRi:*^, fit:, ESDi:U*->W^C 
A*S*L^:»^tCtt, «^^^E S D^fKUSS (H 1 7 1^11 1 8) K«fc 0. J?JR^ . 

7M O S h 7 > y ^ ^ Cov^t liSit ^ ^ ^ mx.it. m 2 0 Izmir -t d H, 
^f/MOS h7>yx^i:jttLt(±, Mtff^@x.^mEE^r- hBMfcRfcepini 

[0 0 2 5] 
[0 0 2 6] 

* WiiWHES Dls«lHl]&£$g*1-£c: h\z$>%> 0 

[0 0 2 7 ] 

iertspig^«:-9— y^^^a-r -6»i«^niKt *mz\&o miftum&n, iimos 
h ?>ifA9frt>mj&2ti2>ftwtE.®&Mt. mum 1 mo s h 9 y^^^or- vmm 

Wkl *) i>M^r- h £2 MO S h 7>v : **7^ttJ&£ti&#;Sit/±[I]i&g& 

fc, ffirlEig:»JE0»SR^E«««c$^ h!jIS^2MOS h 7 > 9 V*<b««-T 

[0 0 2 8] 

*mk\Z> 0 UfrieSS»JEEIg&SH±. huIB^IMOS h7>y^^^- hiilJ: 
») hijfeiSBI«:*-t-4»2MO S h 7>v**j&*fc»j£S*iS<B;»EEIl(&ffii. 

ffirffifi:»ffi@K«P^ie«««c?n. HfjlS^2MOS h7>y^^5-t-»f)SIt4^ 
2«MlHlg&£ S:^-ev»« 0 
[0 0 2 9] 

*HWO«HW*»4^*ft:*SH51Kfi % felMOS h5^^^^f>i*$ii, til 

ttilE# 2004-3023703 
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mm&izx t)mw!2ti&$£ 1 ft&m&t. mtim iMosh jwxfor- ha&mm* 
19 i>w^r- vmmmz^i-fzgi 2 mo s k 9 ^^^^^^nns^n, mie^ i*mje 
«t 0 t>ftv»»2*iii*ffitcj: nmmzn, mum 1 i*j3fcii]i&ti*j-LTT---?<o^ 

[#§^<7>3Jl^] 
[0 0 3 0] 

##&lKOWcJ;*Ui\ MEEK i »)S?I&$*L*iPI8l*>r 7°MO S h7>y*X^ tftSEE 

[0 0 3 1 ] 

[0 0 3 2 ] 

l . ^flMf*j& 

(1) « 1 m 

mm, ^wvmiMbzmfrZESD&mmmzTFLx^&o 

[0 0 3 3 ] 

il«i:ia*?SE SDiSMttli. PlUm&l 2#\ AttE§ftSl 3£0 f fi»JEISH» 

^) "C*4*-m««BE^Wy^**flt*»0tt (IC) 2 0mit-So 
[0 0 3 4 ] 

iSIJ-J±II!S&Sfcl 3 (±. 1I1EVDD (-VDD (#!;U4\ 3. 3 V) -VSS (0V 

v*9frhm&LZixz>o mm? 4 -fuo s Yyyv^?<oY- vw^mu iiievdd 
i^^i^v^i (m?m\ 12 V) ^ttjfe$*tTv^ 0 

[0 0 3 5] 

E S D^mmm 1 0 A, 1 0B, 1 0 Cl±, Atb^0l^ 1 1 1 31*10 

mm? 4 -7°mo s h 9 zztimumi-Zo m 1 <7>i*jg&@]j& 1 2 »±, m 1 

7X1^0 1 8 Kj3tt£rtSBIIl«& 1 2 Hffi^f &o 
[0 0 3 6] 

te»EEIIII&S& 1 5(4. 0iJxJ£\ P#JE@i&l 4 i: J: »}4t§tif^MIlEV d d ( = 
V d d (00*.**, 1. 5 V) -VSS (0 V) ) Ht+^tCjfitx.^^ ^3&*-C# sissor 

- hBKfcl£*;fr1-*SS!gl*>r 7°MO SF7 > * tf*fc«j££*i£o II^^7*MO S h 
5 y*J7s9<or- hffi-EEli. rtraiEVddiHM 4 V) ICSSth^ 
*i&t^\ CO^i, mWk?J 7MOS Y7>i?7.9 <DY- MtEEJ: 0 t±^ ^ 

[0 0 3 7] 

$ 1 fllKHfr* E S D«^ElKli, f&ffitffi 1 5 £ttfj£1-&p||g|* >f 7°M0 S b 9 

mm?4-?Mos Yyvy*?\,zmmzttmzixz>o 

[0 0 3 8] 

tfflxJf, ESDfiM^^yfyftL, MO S h 7 >y^^©y-^/A;^ t Y 

- v t<Dmiza yry-v-zmfii-t&o ztuzx*), (^>vX) izx&m.JZtf. mo 
s h7>v^^ov-^/^^ fcy- h toffltzmaztttitziz, mmm (v-*/ 
'*fr*TkVY-Y) fimmmzm.t&zti&tztb, mos hy>^^^<Dmm^m±x^^ 

( (a) Rir (b) ) . 
[0 0 3 9] 

flUl*. E S D&mm&ZrJ Vt U MOSI>7>y^^V-V/^ 

ffl§E# 2004-3023703 
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x MO S h 9 ^^^OV-V^^ ty- h fcORUiEPinSfLfci: #T*aboTi, M 

, MOS h 9 > Kit"? ((c) (d) ) o 

10 0 4 0] 

£*3, b$jehis& 1 4 (±, mii^Tt«%«T-<^wo4" ray - Kwm^o±ntc'j ? ? 9 

[0 0 4 1 ] 

08xJ£\ 13 7 K^f «fc 7 (Wv7^) OJ^^-fi, M0Sh7/y^^ W 

b 7>y'X^h«t^ 0 
10 0 4 2] 

ifc, ^^^--KCIi, 13^1" £ «£ 9 74*- Vm^tifzMOS by> V7.9<D 
til. ^#-K*Kf©iifflwt^i^i^ 
[0 0 4 3] 

E S Dj£lI0jKH±, fiWEIsIKSBl 5 rtOSIM^ >f y"MO S b 9 > V* 9 <D ? *>> "9— 
[0 0 4 4] 

ffiWJEIHg&an 5 ^tf^-T^lfM^^ y°MO.S h7>yX^^^^C(i, E 
S DK i wmWZ'grt^^ii^t, *7T?tt:^i><Dti!rtf&-tZo Wittf, -9"- 
^entti^nTv^^s-e^orfe, y-ME^±#^ML^v^M0S b^y-yy* 

, "J -b y b £ ifO^lJW'fkSrilHJttl-r 4 n v y y <D*i>£& ^cfl^-T £ Q 
[0 0 4 5] 

ESDI: i ^ t - y©^f ^^tt^^MO S h 7 > ^ ^t!E, #th 

[0 0 4 6] 

i(7)J;9t^ ^l&WOWT?ti, mi 7 Rtfmi 8izmir£7%:. I / 0 \£ > *w.m\£ y 
^t^mm^hXt)^tltz^--^i:. W.m, Mt5fc*OESD§Wl OA, 
1 0B, 1 0 Ctcjfjnx.T. 4 y°M0 S b 7 yVTs 9 *mm^$mir Z>tztb<DK S D 

#Kia»*fr8IKfl*»tTv»3o ifc. II^^yMOS b 7 yyy ?£«Jtc1£M-f 

a6<t)e s D^0j^o#tt(i, f«Mo s b 7 y yy ^y- hffitEE^ t*mm.LT, m 

[0 0 4 7] 

^tiCJ:^ IC, ESDfillJ&lOA, 10B, 1 0 C £ J: 19 &jlf% v^- yt$, 
oT. ^fH^-f 7*M0 S h7>y^^t:^4:4x.-S J: 9 it-yA ? AA$iit^-e* 

[0 0 4 8] 

(2) m 2 m 

tH 2 (±. *&W<0%i2m^t>Z> E S DiW^Lti^o 
[0 0 4 9] 

F7>yy^) 1 SS^fii&BEEIKaJ 1 5<Dtz*b<DE S D^@g& 1 0 A' , 10B' , 
1 0C ^\ ra®i& (iftffitSIUii&gB) 1 2Arti:Sei$tLtv^6,(;^^tti, 0 
[0 0 5 0] 

l^^mi^miiiV d d<±> rtS&IUg&l 2 Al*9K:j&|S;£*i*|5$EEIsl«&KJ: f)MLTij:^ 

2004-3023703 



mm 2003-379993 



^-v: 6/ 



[0 0 5 1 ] 

E S Df£H0S& 1 0 A, 10B, 1 0 £&f£fI*tiU±> I^^IHS& 1 2 A|*I?>/¥il* 
^T'MOS f7>y'X^^^ 0 ^m:WL, ESDMB^lOA' , 1 OB' , 10 
C KJ:&<£M*til<±, ffifitEEIHi&^l 5 PKDMmfJ 7'MO S F7>y^K^4„ 
[0 0 5 2] 

£dT% E SD«»®iE&l 0 A, 10B, 1 0 CUE S DfiUREIK 1 0 A* , 1 0B' 

, ioc ofiffc&ttunu e s D^nmss ioa' , iob' , ioc ^fB&LJ; 9 

[0 0 5 3] 

fcHTfcfc, E S D1£HIUj& 1 0 A, 10B, 1 0 C kz E S DfllK 1 0 A ' , IOB 
' , IOC <Dmm*W1mir2>i%'kli, HI 4 KItf^ - i^i:, E S D^lilHlS& 1 0 A, 10 
B, 1 0C<?)^7>7 , IEVc 1 amp2^, E SDffilHl^l 0 A' , IOB', 10 
C ^^7>7'lEVc 1 ampliT*Wittti(f^^5;^ 0 L*»U ?7>7m&.V 
c 1 amp Hi, 4 7'MO S h 7 > yX^?)|jiMEOli(:tS *L££a6. ISm 

[0 0 5 4] 

£33. 5 >:/SEEV c 1 a m p 1 , Vc 1 amp2J:(i > S5 ^tf1" <£ 0 E S D 

clampl, Vclamp2 £jgx_ ZMIZtf^tk-f Z> - t li%^ 0 
[0 0 5 5] 

m2 0\l<D[*iUmffil 2 A<DttfcmtLTl±, ®|xJi\ HI 6 tCTFi-J: -9 fcP L L ®g&^ £> 
& Q -OP L L(eIS§e7)i#^ |*]g&[Hlii&l 2 A<7)-^«ifii-BEIaISSgp 1 5 frhmfcZtiZ Z 
tX\ P L L @!f&<7)Kif^<7)i^ilfl:^ t^i^^t HFC £ Z> o 
[0 0 5 6] 

(3) %3M 

@9 (i. «B^<7)^31?!I^M^^) E S D§10^^/TLTi/^„ 
[0 0 5 7] 

^3 mzmfrz e s D^nnii&fi. ^liScm^siE &mx*i*. -mmnm) ?4-f<D¥- 
m^mmm^ (10 2 ozttikti-2> 0 

[0 0 5 8] 
[0 0 5 9] 

¥-mfemm®&2 oi*uiii, i*jgRiu8& (^iBtiEdi^gp) 1 2 asw^iui^ agjitJE® 

1 2 B/S ? @e©£*L£ 0 |*JgGII]i& 1 2 A, 1 2 Bti, £v»fc, jfi», r'- 
[0 0 6 0] 

rt^Uli^ (iiSifitl±lsIi&3B) 12AHi±, l£MJ£VDD (=VDD (0Oxfi\ 3. 3V 

) - vss (ov) ) i)mmzft& 0 ftumm 1 2 ai±. m^mjEVDDic^+5t^iBtx. 
&o mm? 4 7mos h 9 <vr- hffimt. mMm&v dd x n i^n^m (Wx. 

if, 1 2 V) Hl^^tLTV^o 

[0 0 6 1] 

E S Df£HtlH]!& 1 0 A, IOB, 1 0 C f±, Affi2>ls]g& 1 1 RlfftmM& (Mffil±®m 

SB) i 2 Aftcojpjgi? t°mo s h 9 > y** £-e*L-r*u&Mi-£ 0 

[0 0 6 2] 

rtg&IH?& (fS;IitJE|5]g§3|$) 1 2 B M«ffiV d d ( = Vdd («x.tf, 1. 5 V 

) -vss (ov) ) timmztx&o Piummi 2 b<±, masmiEv d d^^+^wstx. 

ailE#2 004-3023703 
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s i 1 7i ? t:- # z m 2 <o y- \ mm ^tt^ii^^7*Mos V7>v*9frh s n 

&o ^ 7°MO S h 7>y'X^or- MTfrEEfi* m?MEEV d d «fc *) fcJftHS (Wx. 

(i\ 4 V) c^^ntv^o 

[0 0 6 3] 

ESDftllBl OA' , 10B* , IOC li, (teffi&®&&) 12Brt 

cO»M^-f T'MO S F7/y^^nt^o 
[0 0 6 41 

E SDfSKEli&l 0 A* , 10 B' , 1 0 C ' ii, l*]^[Ui& 1 2 B <7>£-#£ £ t &Xj% 
ILTU^L, rtMHIi^l 2 Bft<7)nJ8L9 J 7°UO S h5>y^^S:i8«i:ftiLr<) 

■C4v»h7>^^ iKfrtf, fi&a^i&Rfc h 7>v**KE S D^IIIi&l 0 A' , 1 

ob', ioc £ii:^«M-t-£o 

[0 0 6 5] 

-v£, ML iftJRi-<&fcAtf>E S D^a®^ 1 0 A, 10B, IOC tCiJPxT^ ^JH? 

7*M0S h7>y^^^§it-Sf:*!)(DESDMlll?&l OA' , 10B', IOC 
«r*fa»:|fi:tfrv>*o 4*:, Mm9 J 7M0S h 5 > 9 Sr«*-r* ti60E S Dl£« 
@»10A* , 1 OB' , 1 0 C <7>#14t±, -€-c7)MO S h ?>i?A9<oy- hitJEif 

[0 0 6 6] 

dmri 19, ^ 7°MO S h 9 -5- x.* J: ? 'J&AJjZtiti 

i^*oT(), #|&^<£>0lJ(C|W;b&E SD*£f$H|j&l 0 A' , 10B' , IOC* iffl 

v»4£fcfcJ:*K »R*>f:/MOS h7>y^^?:flt^ #3l«[IIf&0 E S D tc 

[0 0 6 7] 

(4) -f-CD-ffe 















MOS h7>y^^ 







[0 0 6 8] 

*f&m<DWi±. — W.MWi&.&^bif Z> I Cf ~7\*\<DWWk9 -< 7"MO S h7>v^?(0 

(Omm9-( 7°M0 S F^vy^^Co^tli, ta^cD{£«|pJiS&tC «£ "9ffiS|-e#*o 
[0 0 6 9] 

[0 0 7 0] 

tblE# 2004-3023703 
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2 . 

(i) ^ i mmm 

IliJIWli, IgJotHIIll&gROMO S b 7 > y*X*K, v>fc>*9>SR (J&Jft) C 
[0 0 7 1 ] 

[18 l±> >f yPftl^MO S l>7>y^^ tciti-S E S DUm®&<£>M£7FL 

[0 0 7 2 ] 

Pfti^MOSf^yy^^QP (thin) OV-^iAA/? (19Jx.{£\ N •> ^ ;u 
) f±, I*I^m^m^V d dtfftli)U2ti2> V d d 7 - KA 1 JC^^$fL^ 0 MOShv^v 
7. ? Q P ( t h i n) OKW>tt, $!x.(£\ 1&<£>MO S h7>y*X^ K^M$*l&o M 
OSh7>y^^QP (thin) <ny- h 1 6Ai:Il$n^„ 

[0 0 7 3] 

t£«0S&16A{i, }£#tR t * C^£>«j£$;M£o *^ o y*C<±. Vdd7 

-KAUMOS F^yy^^QP (t h i n) <DV- b t (Dm i%%> 0 J£#tR(± 

, KA 2 tMOS F^^y^^QP (thin) oy- b t <Dffl ti& 0 

[0 0 7 4] 

zco x 9 &0J&t::i3V>T, #|;U£\ E S Dtc J: vicfeg u MO S h7>yX^ 

QP (thin) b y-* ^c7)^Ci«mJE7i^n*P$tt^^aic4'oT^, 

& 1 6 A&mi-2>— ^HSitCJ: »K MO S b y > v** Q P (t h i n) ©y- b £ 
y-X fcOHKJ£mffirt*Ml£*L&tf>*HiC£ ttfX* ho c\<Dtztb, MOSb^yvX 

?qp (thin) <or- hmitm<D®mzm±r~£z> 0 

[0 0 7 5] 

H9t±. mm? 4 T'Nf t ^;umo s b 9 y vx^n^tf^E s d^ioii^o^j^^ t 

[0 0 7 6] 

Nf + ^^MOSF7>y^^QN (thin) OV-^t/O^ (#!]*. t£\ P^i* 

) «±, m^.me (0Ox(i\ mmmm v s s^mnztizv s s ; - vb 1 izmmz^z 

o MO S b 7 y y'7 ? QN ( t h i n) <F> K W y(i. Wx.ii\ fl&OMO S b 7 y * 
t^^ti&o MOSh7>vX^QN (thin) <oy- bti, 1£^H]g§ 1 6 B lzW& 

[0 0 7 7] 

f£H[i]i& 1 6 Bii, SfjtR t c^^t#^$tL<g, 0 ^r-^/N°y^c(±. vssy 

- KB 1 tMOS b y >y^?QN (thin) ©y- b t <7)F^H^M$ *l& 0 J£#lR{± 
, - KB 2 tMO S b 5>yX^QN (thin) <7>^- b £ (DmizmWiZIXZ, o 

[0 0 7 8] 

>1<7) i 9 ttm&K&^X, Mx-li. E S DK J; Z>*r-z/t,z&m L, MOSF7>yX^ 
QN (thin) <D^- b i: y -X <h <7>F(S ^^mEE^ninS- tt^^atc & o T & „ f£gls! 

i 6Bm^-^^ti:J; 1, mo s b 7 y qn ( t h i n) oy- b £ 

y-xh<7)^^i^mi±^en^P$^^o^KC^<>:7!) ? T*t'i.o -0£#>. MOSbyyvX 
?QN (thin) oy-hiTOtl^Kit^o 
[0 0 7 9] 

*fLTO<2K MO S b 7 >~JA?Q P (thin), QN (thin) ^OfS^^^iLi" 

m^<7)m&mr$T 1 > Pigi- > ESDaijjnn#isjT2 • • • (1) 

^-^-<^jlSB#^ T 1 fcfi, MOS h^yy^^QP (thin), Q N (thin) K 

mmaT 2 tit, ^-iStf^mfcmmm&tzm&ztix^zMffl (■*?-- yv^^^D <r> 
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[0 0 8 0] 
(0 0 8 1 ] 

x^h(±, 0lJxJi\ HI 1 5 {C^f J; -? &-r* MUS&fc/B^Tllfi^ft, HBM (Human 
Body Model) T*(i, 0!l;L(i\ ^ 150ns (=1. 5knxi00pF) <£Hf- v^^jfc 

[0 0 8 2] 

•e-^-e, 0Uxfi\ e s DenspBf 2 t ltj±, snons zmm-f&o is. 

B#^T 2 <£>3f£J^Ui, fllx.**. It 5 0 0 n s ti"* 0 
[0 0 8 3] 

_hIS (1) S:*»t>^-*»* J: 7 US 1 ^fefl!KW:b*ifc&III&-CU:. m^rAm^Mit 

£ ti, m^om&mw n^K^^t ( t 1 oit^/h $ < * z t ) , r oieh** 

#K&<K ^i:ioTli, T 1 < T 2 fc*o"T\ ra r «gTO<^otLi 
9 i t <b*L&o 
[0 0 8 4] 

[0 0 8 5] 

(2) m 2 mmw 
urn m s& * mm l tzm -e & & 0 

[0 0 8 6] 

HI 0<±, I1^^7'Pf t^^MOS h 7 >PX? tZtt-f&E S D{£K@i&<7>#l£^ 
[0 0 8 7] 

Pf f ^;HVI0S h7^y^^QP (thi n) ^y-^t^JV^ (#Ux_(i:\ N7x^ 
) li, rtMIlEV d d^WP^^L^ V d d y - KC 1 K&WiZixho MOSh7>y 
X^QP ( t h i n ) OKU>f>li, 00 x. fi\ 1tfe<OM O S h7>y^^ £thZ> 0 M 

OS f7 "s 9 J7s9 Q P (thin) <7>^- h (i. ft&m% 1 6CC«S$n5, 
[0 0 8 8] 

ffifHUS&l 6C(i, Vdd/-KCUMOSF7>y7,^QP (thin) <r>Y- Y 

h<r>mKW§m^^mm (wen. 3m) ©^^-kdi 1, D12, D13 

[0 0 8 9] 

^t-KDI 1, DI2, D I 3 (±, WLl£, * - KSScS ft*: P ^ -V * ^MO 
N -7 t±, V d d J - KC 1 IZ&WtZtt, j&»o, ^<7)MO S h 7> 9 JA9 0>y- h t 

[0 0 9 0] 

iOi 9 £®S&Ki3^T. tfflxJf. ESDt:iSt-vt:feiL, MOSh7>y^^ 

qp (thin) <oy- h tv-xt<Dmizmmi±.tfftim2ti2>t. §im^i 6ci±. 

^<7>i^mffi£iM-r&o oi «9 , MO St-7~/y^^QP (thin) O-**- h t 
t(DffllzWlmZ1X2>W.l±tf-jE.fe$:mz.2> />ft-KDI 1, DI2, D I 3 ClI 
**a£*Laii-7t*, MOS h7>y*7,^QP (thin) or- h&ffcJgSO&*£KiJL-e# 

[0 0 9 1 ] 
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lUl Hi, S^^^Nft^^MOS h7>v^^tc^t1-^>E S D^HlsIS&O^I^^ 
[0 0 9 2 ] 

Nf-^JWMOS h7>y^^QN (thin) (DV-7tAi^ (tfO/U-f, P^j^I- 

) t±, m#.mi£ (^ijx.(f\ mmma.) v s s^enjo^tt^v s ss- kd i «m$*x;z> 

o M O S F7-/y^^QN ( t h i n ) OKl/^Xi, #!) x Ji\ IfeOM OS F7>yX? 
«*5E$ft&o MO S h y > 9 QN ( t h i n) <Df - h fi. ^B^@1S& 1 6 D^fic 

[0 0 9 3 1 

i£^H]j& 1 6 Di±, V S SS - KD 1 tMO S h 7 > y'X^QN (thin) or- h 
iOP^Cj^imM^n^lM 3f@) O^*- KD I 4, D I 5, D I 6 

[0 0 9 4 ] 

74*- KD I 4, D I 5, D I 6li, #Ux(i\ ^ KgM££*Lrt:N-? L ir*;i/MO 
P^x^) (i, V S S y- KD 1 IzmWiZti, fr-o, :<7)M0Sf7>yX^(07 ? -Fi: 
[0 0 9 5 ] 

Z\<D X 9 ^HIim^^v^T, Mx.l£. E S D^i^-t-vtcieSL, MOSF7>y^^ 
QN (thin) «y- h <h V -7> £: <D m Z tl& t , l£^[s]S& 1 6 D J±, 

C<7)i^mffi^1.J|X1-^o oi <0 . MO S h 7 Vy^^QN (thin) oy- h i: y-* 
tOK^en»n$tL-2>mJE7& s — gf^ii^ fc> ^t-KDI 4, DI5, D I 6 IZWffi 

tfffi.tim-rtzit). mos h7>yx^QN (thin) <oy- h mtm<oi&mt:V5±-? § 

[0 0 9 6] 

El 1 OfiO'l 1 1 & tt -S^fl HI ft"C»±, MO S h 7 > Q P (t h i n 

) , QN (t h i n) <DY- h t V-X t<Dffllzm\l2tlZ>Wi±<Dmi±te. «^HS& 1 6 
C, 1 6 D«-«jSt4^* - KOfS:i:J: »)ft3E§ft4, IP*>, i^t^^i- KCi f) 
> MOS h7>y7^QP ( t h i n ) , Q N ( t h i n ) Of - Y t V t <Dm^ft\ 

[0 0 9 7] 

[0 0 9 8] 

[0 0 9 9] 

fti^tt^SH^^7*MOS h7>y^?oy- MB-EEV2 J: 0 fcftvMtKEfcJeS 

tL^»o -y7> 77>-/mffivi(i, m-%mvtKm$m*5-z.%^& -? K-r&t:#>^ m-%m 
fwc, &me>ttMLt%zmm* * ?mos h ? >vz9i l zffito2tLzmE.<Dmm Glut 

[0 10 0] 

r-h»EEV2 > 77>7°m/±vi > anr»f^i^o«miKH<o*^:tt 

- • • (2) 

f:W5ift*o-Ci, M#I&fM^i^£#x.£- tfc < . E S D 

[0101] 

(3) f& 3 
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E S D«g^lI]j&£^L7^J-C&&o 
[0 10 2] 

HI1 3f±, Sl^'f^Pfti^MOS h 9 >v^^tz^t-^E S D^HIIII^O^J^^ 
10 10 3] 

Pf t^;i/M0S F7>yX^QP (thin) N -7 ^ ;i/ 

) ti, l*|g|5ISHiVd d»P$^Vd dy- KE lCil$ni.o MOS F5>y 
^^QP (thin) OKl/'f >i±. flUtf, i©MO S h y > v7 * tz^M£ft& 0 M 
OS h7> y'X ^ Q P (thin) <D*f- Y (±. l^dlSS 1 6 EizmmZti&o 
[0 10 4] 

ftimei6EU, ftttRK *t^>^CK >f>A-^I l, 12, Y?>X7t 
Y- \- TG^C/P^-V^MO S h7>y^^QPl 7>£>f#j£$*t£ 0 
[0 10 5] 

^trCR 1 i^irA'y^C 1 (i, V d d J - KE 1 t V S S J - KE 3 £ OP^lzH^iJ^M 

$n^ 0 ^fjt r 1 1 c i <Dmmy - k»±, -< i 1 HifiLt, 

7 7rY- V TG%m$L-$-Z> ^^;HVIO S h v > 9<T>Y— Y hzWtfiZii&e i tz 

1-^>N^^^;HVIO S h y ^y^^y- h H^M^^^o 
[0106] 

m^r\t. nUS- KE2^f> F7>X7ry- HG^ifiLt, MOS f7>y^^ 
Q P (thin) <7>r- 1- iZA?)-£ti& 0 MOS h7>y'X^QP 1 O V 7 (± 

, V d d 7 - KE 1 tz^$ti, KU>f >(±. MOSh7>y^^QP (thin) or 

-mz^$^ r- m*, 4 i 2<Dia l t}t%ijizmmzthz> 0 

[0 10 7] 

CO j: ^ &@i&Kjc;^T(±. j§MifPB#tz{± x -f>/<-^i l offiTjlt-^ti. "L ( = 
VS S) " , 4 I 2<7>ai*M-^{i, "H (=Vdd) " F7^7ry 

- MG(±, *>l7aiL MOS h7>y^^QP 1 (i. t7tt|h^oTi/^ 0 
[0108] 

izjov^-c, e s Dizx z>*y- "jtfwnztitzm'k*^z.&o e sdizj; 

vtz&SU IStz, y - KE 2 itZjEJUtM^MMUfffate-o tzt Lti, El (Vd 
d) WE 3 (VSS) It, >y*^^Xf±0 NX-hhtztb, h7VX7ry- 

hTG(i. tot, fit^lMOS h7>y'X^QP (thin) O 

¥- \ tZJEX&nommfetf&frZZ ti±£ < „ :<7)M0Sh7>yy^QP (thin 

) or- i- Mitmoifcm* KihT^ & o 

[0 10 9] 

itz, m*-lf. I C I Cj&ilB#&<?:^zj3v>-C. E S D tz v iz 

il> ei (v d d) - ke 2 i,zmxten<7>iizm&j) t mfr<Dfzm&-c$>'DXi> 

, h 7 >X7 rr- h T G 7> ? * 7 :ft^-C ±I^J;^:, MOS ^7^-7x^0 
P (thin) <OY- h iZ Z (DmW&tffcfr & Z t t±fcv\> ifc, 4£trt R 1 Rtf * \ /< -> 
*C lOBf^tZj: ROWH, Pft^^MOS h7>y^^QP l7& ? ^>-^ 

gUzS^*:*^ El (Vdd) tZJEXltn^nnUtffcfr'Dr MOSh7>y^?Q 
P (thin) ©y-hiV-^ 7) ? v a - h £ *u ftS-t*^ §MOSh7>y7^QP ( 
thin) tzMm&tfWtoZtiZ Z titter 0 i&-?X, ZWMOS hy>^^9QP (t 
h i n) or- h&ffc!KO&«£l$&iL-C#*o 
[0 1 10] 

ID1 4f±, fl^^/Nft^MOS h7Z'iSX9lztt-t-&ESD&m®&<r>Wim 
LTv^ 0 

[0111] 
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Nft^^MO S K y >y'X^QN (thin) <DV - Z.t/*)\<f (#iJx<£\ P -7 ^ ;i/ 

) i±. m^mfi (^Jx.ti\ &mmm v s s^en^p?^^. v s s s - kf 3 

o MOSF7>y^^QN ( t h i n ) OKI/^Xi, $1 x. (i\ lfe<0M O S h7>y^^ 
tc^^n^o MOSF?>^^QN (thin) <OY- Hi. i%m®& 1 6 F t'HI^: 

[0 1 12] 

ftRSftl 6Fli, fiftRK +^^'>^CK 'f V/^-^I 1, 12, F7>X7? 
r- HGSCTft^^MOS h7>y^^QN 1 ^«b1# *i&<, 
[0 1131 

3£#tR 1 C 1 i±, V d d y* - KF 1 t V S S / - KF 3 tOffltzW.WIgWi 

ZKZ>o i&fctR 1 fc^r -V/^v* C 1 (DmWiS - Kii N Vt*—9 I l LT, b 7 > 

^77f- hTG^«t^Pft^;i/MOS h7>y^^^y- Mc}gijf £;ft.& 0 *fc 

. ^<omm.y - ki±, i i , i2Hislt, h7>^7rr-MG^M 

1-&n^*;hvio s b 7 yV7.9<r>Y- \ K#M$n&o 

[0 1 14] 

m^l*. - KF 2frb F7>X7rr'- MG^Lt, MOS 

QN (thin) <7>y- M:A^$^» MOS h7>y^^QN 1 <7)V f± 
, VSS7-KF3 KU'f >t±, MO S 1 7>y^^QN (thin) 

-b«igE$*u Mi, >f I i Offi^j3B^»fiE§*t4 0 

[0115] 

£<0<fc fc|5||&K*3V*-C(±, iI1sri&fpB#K(i, <0/<-*I lOfflMfH, " L ( = 
VS S) " , A >/*-9 I 2 0ffiMfl^ "H (=Vd d) " T?*l), h7^7ry 
-HGti, *>*K1L MOS F7>y^^QNlli> t7^kiot^, 
[0 1 1 6 3 

08xtf, attttfm^fcv**^ 0!lxJi\ I C^^tSi^)I ClI^^ 
Ki3V>-C\ E S D&C i — 'ytf(V1m£titzWi&$:%Z-2>o ESDCi^t- 
y|:g|L> ftUS-h'F 2l<Z]EXlin<OMmtiLl> t fct>^tztLXii, F 1 (V d 

d) S^F3 (VSS) it, 7U-T4>?'tfLmXlt0VX'$>&tzib, F7>^77^- 
bTGfi. *yVm'?hZ> 0 Vt-oX, ISlI-f^MO S F5>^^QN (thin) O 
h tCjEXi±^^i^mii7) ? f5^^ £ £ fi& < , ^©MOS h7>yX^QN (thin 

) <dy- vmitmvmnzwikxzzo 

[0 117] 

Mz-i£. I C*mgi1r&M<DI CffiMB*%tlz&^x, E S D iz X %>*y- y'Cg 
HU F3 (VSS) XtfrtS&y - KF 2 KIEXtt^Mft^fEfro o T *> 

, l>7>^777 ? - b T Gtf*7ikmx3bZ>tz#>. ±2©<tvt^ MOS h7>y*X^Q 
N (t h i n) oy-hCiOBtWfeSCtlii^o J 7c, JSJiRlX^t^y 
* C 1 (Om^mz J: <9&2 IftOHfct. Nft^MOS h7>^^QNl t5 ? *>^ 
S&K4*rt:tf>, F3 (VSS) KjEXU^OSSm&TFfSfcoT^ MOSF7>y^^Q 
N ( t h i n ) (OY- h tV-A v a - b $ ft, IMOS h7>y^7QN ( 

thin) K^JET^PJ&nSfi&C tltte^o t£oT. ;OMOSh7>y^^QN (t 
h i n) <OY- hmmvfaMZffiikX&Zo 
[0 1 18] 

* 3 ^1*600008 fc>& E S D&m®& Xlt, 0Ux(i\ MM (Vdd, VSS 
) y- h^z-t-ittf&XLX Ztzm&tzit, fof, -5£JWH£tt, mi^ti4S 
I^^yMOSh^'/y^^QP (thin), QN (thin) hi7-7;^ 
M1&-tZ>tztb, :itt)MOSf7>y^^^riti^o 
[0 1 19] 

»3HiSi«HB8t>aE S DiilKti, ±^lS^2iil»H:||t>^E SD§I 
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[0 12 0] 

3 . mmm 

[0121] 

-f- y 72 0 OlfgBHii, I /OS.TOIIIel^^'b^-i.yn y ^^@e#$tt^, 0 

fl^uss**, hi 7^^131 8^^-rid4^*^-ry<7)^iiiiij^i o a, iob, io 

, CPU, RAMMROMIi, f ^?titi7'n y ^(7) 1 o^*LTv^ 0 
[0122] 

M/n^tU, f y72 0l*lt:ii, Dy^roA, B, C, D^SEM 
£;M&o nv-y^|5]{&A, B, CJi. 0!lx_fi\ HKfiVDD, V S S \Z i <9 WM £ 
o ^*U;*fU ovy ^IHJ^Dli. #ij;i(£\ tllfiV d d «VDD) , V S S J: 

[0 12 3] 

*5£W<vmtzmfrZ> E S DlMUJS&ii. n v y ^0j^D^«it-r^MO S F7>y^^ 

[0124] 

4 . -e<7Mte 

i mo s h 7 >PA?fr<bmm2ti2>Mmi±mmMt, hmos i y >y^^y- h 
&mmx 19 &*v»r->i*ifMR*#i-s*2Mos hyy^^^^hm^^ti^i&m&m 
mut, i&ffi&mmui-Mm&mzti, $2 mo s h ? ^ ^*-y^f>t itsi 

2«KBKfc**tro 
[0 12 5] 

j&t£flix&o &»JEElIJE&£&f±, ilMOS ^Vy^^y- MfelflHJ: «J *>i*v>**- 

^ifi^SM^tL, H2MOS 15>vX^^^-v^'bMi-^,»2«lilIIJ^t^^tf 0 
[0126] 

[0 12 7] 
[0128] 

i2Mos \-y>i/x?i±^ mmfcm&Mfrhf*-* &mm j §:tfz>m i ?-~?$>2> 0 

[0 12 9] 
[0 13 0] 

m.ms.^x <ommztiz>%i 1 p^^isi^ <t . m 1 mo s h ^y^^y- Mfeanj: *) & 
®mt^ mifou®&^w.mmffizti^ iiMos F^yy^^^t-y^^fits^ 

^2F^f|5laIi^Hi:«^$a. i2MOS h7>y^^^t-y>?,n 

1- s ^ 2 ummm t ^ntx * 0 

[0131] 

I&2MOS h7>y^^li, m2mmmK.Z\M.m ; §:tf2>mirX'&& 0 
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[0 13 2] 

^ 2mos hyyjxm, r-?<D**) t mzm&w^-r $>2>o 

[0133] 

$2ftKJolfttt. I 2MOS h?>v*?Kjg;j£gM9c£;Jt&o 
[0134] 

[0 13 5] 

[0 13 6] 

[0137] 
[0 13 8] 

[0 13 9] 
[0 14 0] 

[0141] 
[0 14 2] 

[i i ] *§km<om 1 0sicit»i> e s D&m®$&<7)m.mz^-fm 0 

[12] *§£W<Dm2MlzMt>2> E S D^@S&<7>m^£^-f lo 

[ni3] *hwo^3«ihb8*?*e s D&mm&vmmzTF-tma 
114] »MEo«it ?7y7m±t<Dm&*7F-rmo 
[is] ? ? >ym&tm : Mt<Dm&£7Firm 0 

[16] P L LleH&^Ojg/flflOSr^-rio 

[17] ^|&^<7)igffl7) ? DlBg^ U^;i^->7^ ^^-Tlo 

[18] SMHffittKW*>*E SD«S@&£^i-|g<> 

[19] mimnmtzmt>zE sD&mmmzm-rmo 
[no] m2mmmizmt>^ESD^kmmBi7F-rm 0 
[nil m2m&mzMt>z>ESD&m®&*7f;-tmo 

[112] ^2||i£^^^*?*#a@K0^7>7'#tt^^-rio 
[113] ^ 3 E S D^IBft^f tio 

[114] m3$kmmzmt>2> e s Dt£»iH]g&£^-rio 

[115] E SDCWtSf^ MelKOffflSr^-rio 
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[hi 6] ^mom^zm^^ e s D&mm&vmmmzm-tmo 
[hi 7) fe*<Di%n®&*7F-fmo 
[ui s] i&&<7)i&m®$& Ztf-? io 

[HI 9] *«#*f*0i&O|*jS@i&O^7Kl-Ho 

[H2 0] ^^co^llll^c7)^7>y#tt^^1-Ho 
[t^Ol^B^] 

[0 1 4 3 J 

10, 10A, 10B, 10C : ESD«ilS&> 11 : AB\t>®&. 12: 

rami®, 1 3 : Mmmmmu. i a : ptJEnss. 1 5 : \%mi±m&m. 

16 A, 16B: RCm$kM®&, 16C, 16D: 74 * - KM^HIl]^, 
16E, 16F: r^n^^^r y^-m^mm^, 20: Pi: I/O 

\£y, P2: VDDt°>, P3 : vsstf> 0 
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[H2] 
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[H3] 




2004-3023703 



[H4 ] 
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Vclamp2- 



BmZ < 7M0S h ^ > *<7Xf- hiifff 
.J 



mm $ < ^mos h ^ > v ^ cofijf^^ji^igH 




Vclampl 



..1 
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[HI6] 



Q— P2(VDD) 




1 2ArtSB(slSS(mWI±Iel^) 



--15 



O— P3(VSS) 
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[17] 




VDD (Mff ) 

a"" 



Vdd (l&ttffi) 

. T 



i r 



777 



15«N£ 



\ MOS h7>i 



MOS h7>>^^ 



[@8] 



A1(Vdd) 
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